Abstract -As energy technology evolves to meet demands for development and ecological sustainability, engineers need to have up-to-date skills and knowledge to meet the creative challenges our energy problems demand. However, current engineering thermodynamics textbooks are grounded in historical developments of the steam engine in Europe and subsequent fossil fuel technologies. A set of course modules has been designed to take a fresh look at the engineering knowledge and skills required for current and emerging energy challenges. Stand-alone modules facilitate integration with existing courses and curricula and are adaptable to a variety of settings. Modules employ innovative engineering pedagogies that foster student engagement. Because energy engineers will need the full range of capabilities outlined in ABET's learning outcomes, modules address outcomes not often addressed in conventional thermodynamics courses: design within realistic social and technical constraints, professional ethics, effective communication, understanding social contexts of engineering, lifelong learning, and a knowledge of contemporary issues. Modules also focus on policy analysis for energy technology selection, and incorporate contributions from the global South. The mini-workshop will demonstrate the use of the modules in core engineering courses. Participants will individually design a plan for implementing a module of their choice in one of their courses. . The pedagogies used seek to empower students as independent learners and thinkers by engaging students where they are, starting from what students already know and care about in their life experience. Modules address a range of topics relevant for developing skills and knowledge required both by ABET's learning outcomes [11] and for the Engineer of 2020, [12] including technology policy, ethics and social responsibility, the historical development of thermodynamics, and the contributions of women and people of color to the field both historically and in the present.
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MOTIVATION AND BACKGROUND
Recently, there have been calls for focus on bridging the gap between research and practice in engineering education [1] - [2] . Researchers have begun to explore strategies for investigating and resolving barriers to dissemination [3] - [5] . Karan Watson [5] states, "it is going to take course changes, content changes, pedagogical changes, organizational changes, structural changes, and cultural changes to realize systems to educate the engineers of 2020."
Engineering educators may be more apt to consider adoption of curricular and pedagogical innovations if accessible and adaptable materials with which to implement them are made readily available. To this end, a set of course modules have been designed to disseminate findings from the Liberative Pedagogies Project, which included a number of innovations developed for teaching thermodynamics [6] - [10] . The pedagogies used seek to empower students as independent learners and thinkers by engaging students where they are, starting from what students already know and care about in their life experience. Modules address a range of topics relevant for developing skills and knowledge required both by ABET's learning outcomes [11] and for the Engineer of 2020, [12] including technology policy, ethics and social responsibility, the historical development of thermodynamics, and the contributions of women and people of color to the field both historically and in the present.
In order to facilitate adoption, modules follow a consistent, accessible format. The modules are structured using a praxis model [13] , drawing on the dual relationship between theory and practice, between thought and action ( Figure 1 ). Students (1) engage with a real-world problem; (2) utilize analytical tools to characterize aspects of the problem, including brainstorming potential new directions; (3) reflect on their analysis (ideally in dialogue with the community from which the problem emerged); and (4) engage again, this time in some change-oriented action. The process begins again, analyzing the effects of actions for change, and so on, in a continuous spiral. 
GOALS
This mini-workshop is designed for thermodynamics instructors and other engineering educators interested in a learning module approach for dissemination of research results in engineering education. It is part of an NSF-funded project exploring the effectiveness of dissemination strategies for engineering education innovations. The goals of this mini-workshop are to:  Demonstrate how learning modules can address current energy problems (and the full range of ABET outcomes) in a traditional thermodynamics curriculum;  Brainstorm how individual instructors can implement specific modules in their courses; and  Disseminate innovative findings from prior engineering education research.
OUTLINE
The agenda is structured to spend a short time introducing the modules, while the bulk of time is set aside for faculty to develop and adapt modules for use in their own settings.
I. Introduction (10 minutes)
An icebreaker activity related to thermodynamics will demonstrate the use of an innovative pedagogy (Boal's theatre of the oppressed) [14] in engineering thermodynamics. Participants will get to know each other while experiencing how drama can be used to increase student engagement with course material.
II. Overview of Learning Modules (20 minutes)
The overview will motivate the need for thermodynamics learning modules, cover the topics and outcomes addressed by the modules, discuss the pedagogical theory behind their design, describe how they have been implemented and evaluated, and present findings on student outcomes.
III. Individual participants work up a module for their course (50 minutes)
Individual work time will be structured as follows:  Review and Selection (10 minutes) -Participants review potential module topics and select one to work with in the session.  Implementation Plan (25 minutes) -Participants plan how the module will fit into their course, including elements to take place in and out of class. Participants identify potential challenges and adaptations needed.  Sharing (15 minutes) -Participants share plans and discuss challenges with a partner or with the larger group, depending on attendance.
IV. Wrap-up and Evaluation (10 minutes)
Time is set aside to bring closure to the mini-workshop and to allow participants to evaluate the session.
